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WHC-SD-WM-ER-608 Rev. 0-C

should be based only on the mean analytical values from the bottom three segments of each
core (Agnew et al. 1996a). Another method of estimating the amount of Na2NiFe(CN)6
originally present would be to assume that all the nickel currently found in the tank
originated from Na2NiFe(CN)6 . The mean nickel concentration based on the bottom three
segments of cores 116 and 117 was 3,620 pg/g. If all the nickel originated from
Na2NiFe(CN) 6 , the observed nickel concentration indicates that 19,500 µg/g of
Na2NiFe(CN) 6 (52,500 kg of Na2NiFe(CN) 6) existed in the tank before degradation.
Therefore, these three sources of information place the original Na2NiFe(CN)6 inventory
approximately within the 14,000- to 52,500-kg range.

The total cyanide analytical mean based on the bottom three segments of cores 116 and 117
was 17.7 µg/g (47.5 kg of cyanide) which is equivalent to 96.4 kg of Na2NiFe(CN)6.
Consequently, it appears that 99.3 to 99.8 percent (1-96.4/14,000 to 1-96.4/52,500) of the
ferrocyanide complex has decomposed.

Eight samples had less than the required 17 weight percent water, 12 after computation of
the 95 percent confidence interval lower limits. Analysis for moisture content using
gravimetry was performed for the eight original samples and one of the four additional
samples which had DSC results above the decision threshold. Gravimetric analysis indicated
six samples still had water contents below 17 weight percent.

Another factor in assessing tank safety is the heat generation from radioactive decay and the
resultant temperature increase of the waste. The 1995 analytical results provided mean
estimates for "Co, 131Cs, and "Sr. Table 5-9 predicts the tank heat load to be 8,270 W
(28,200 Btu/hr). Agnew 1996a provides an estimate of 1,310 W (4,470 Btu/hr), and
Kummerer (1994) estimated 2,550 W (8,700 Btu/hr) based on tank headspace temperatures.
All estimates were below the 11,700 W (40,000 Btu/hr) design specification for single-shell
tanks (Bergmann 1991). Because tank temperatures have decreased since January 1993, it
may be concluded that any heat generated from radioactive sources is adequately dissipated.

Table 5-9. Tank 241-BY-104 Estimated Heat Load.

In summary, all analyses requested by the safety DQOs were performed during the October
and November 1995 sampling event. The analytical results indicate the tank can be assumed
to be safe based on current DQO and threshold values.

5-15
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5.5.2 Historical Model Evaluation

The primary objective of the historical model evaluation DQO was to acquire adequate
information through selective tank sampling to quantify the errors associated with predicting
tank waste composition based on waste transaction history and waste type compositions
(Simpson and McCain 1995). The requirement of a minimum of two widely spaced cores
with thick layered segments was met. The DQO identifies key waste components for certain
waste types including BY saltcake and ferrocyanide waste. Tank 241-BY-104 was selected
for historical evaluation because it was expected to contain layers thick enough to provide
entire segments composed of these two waste types (Agnew et al. 1996a). The first step in
the evaluation is to compare the analytical results with DQO-defined concentration levels for
waste components. If the analytical results are >_ 10 percent of the DQO levels (ratio of 0.1
or more), the waste type and layer identification are considered acceptable and further
analyses are requested (Simpson and McCain 1995).

According to the TLM (see Figure 2-3), it is likely the top three segments were BY saltcake,
and the bottom three segments consisted of ferrocyanide waste. The analytical results were
compared in Table 5-10 to the historical model evaluation DQO predicted concentrations for
the BY saltcake and ferrocyanide waste types. The waste components for BY saltcake were
sodium, aluminum, nitrate, sulfate, and percent water, and those for ferrocyanide waste were
sodium, bismuth, nickel, 13 'Cs, 9OSr, and percent water. As samples were collected to meet
historical DQOs in Simpson and McCain (1995), adequate analyses also were completed to
fulfill requirements for Simpson and McCain (1996). The 1996 revision of the historical
DQOs adds uranium as a waste component for BY saltcake waste and iron and phosphate for
PFeCN waste.

When possible, the fusion digested results for the metals were used rather than the acid
digested results because the fusion results more closely represent total concentrations. Only
the saltcake results (subsegments upper or lower half in the Appendix A tables) were
compared to the BY saltcake levels, and only the sludge results (subsegments A, B, C, or D
in the Appendix A tables) were used for the ferrocyanide waste levels. Subsegment
breakdowns did not strictly follow the TLM predictions: sludge subsegments were formed
from material from the top three subsegments, and a saltcake subsegment was formed from
segment 4 of core 117. The comparisons were made at the subsegment mean level for both
cores.

All analytical results for the BY salteake waste components exceeded the 10 percent criterion
specified in the DQO with the exception of sulfate in some subsegments. For the
ferrocyanide waste comparison, some subsegments from four out of eight analytes (iron,
bismuth, nickel, and percent water) did not meet the criterion. The TLM seems to
overpredict these analytes for other BY-tanks also. A closer inspection of the data reveals
that several adjacent subsegments met the criteria, but comparing the results for all sludge
subsegments causes the ratios to be below the DQO levels. Results from the bottom three
subsegments from core 116 and the bottom subsegment from segment 2 through segment 4
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